Modulation of cyclooxygenase-2 expression by phosphatidylcholine specific phospholipase C and D in macrophages stimulated with lipopolysaccharide.
Lipopolysaccharide (LPS) enhances the expression of cyclooxygenase 2 (COX-2) in macrophages, and stimulates production of prostaglandins that cause endothelial dysfunction in septic shock. In an effort to identify strategies for reducing LPS-inducible expression of COX-2, inhibitors of the phospholipases involved in LPS dependent over-expression of COX-2 were studied. LPS enhances expression of COX-2 mRNA and protein by activating sequentially phosphatidylcholine-specific phospholipase C (PC-PLC), protein kinase C (PKC) and phosphatidylcholine-specific phospholipase D (PC-PLD). This stimulates production of phosphatidic acid (PA), which increases expression of COX-2 mRNA and protein. Inhibition of PC-PLC by D609 (tricyclodecanoyl xanthogenate), and of PC-PLD activity by 1-butanol, reduced LPS-dependent over-production of PA and suppressed the increase of COX-2 mRNA and protein. Activation of PKC, normally seen in LPS-treated cells, was mimicked with phorbol myristic acid (PMA), and this also increased PA production and enhanced COX-2 expression. Propranolol inhibition of phosphatidic acid phosphohydrolase (PPH) increased PA accumulation and enhanced LPS-dependent COX-2 protein synthesis. These results suggest that inhibitors of PC-PLC, PKC and PC-PLD, or activators of PPH could be useful in the management of LPS-induced overproduction of prostaglandins and of vascular dysfunction in septic shock.